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Abstract Previous correlational research indicates that
adolescent girls who use social network sites more fre-
quently are more dissatisfied with their bodies. However,
we know little about the causal direction of this relation-
ship, the mechanisms underlying this relationship, and
whether this relationship also occurs among boys to the
same extent. The present two-wave panel study (18 month
time lag) among 604 Dutch adolescents (aged 11–18;
50.7 % female; 97.7 % native Dutch) aimed to fill these
gaps in knowledge. Structural equation modeling showed
that social network site use predicted increased body dis-
satisfaction and increased peer influence on body image in
the form of receiving peer appearance-related feedback.
Peer appearance-related feedback did not predict body
dissatisfaction and thus did not mediate the effect of social
network site use on body dissatisfaction. Gender did not
moderate the findings. Hence, social network sites can play
an adverse role in the body image of both adolescent boys
and girls.
Keywords Social media  Body image  Gender  Peer
influence  Appearance ideals  Adolescence
Introduction
Body image plays an important role in adolescent de-
velopment and wellbeing (Markey 2010). The body
changes significantly during adolescence and adolescents
need to cope with these changes (Markey 2010). Although
many adolescents display some dissatisfaction with their
bodies during this period, a high level of body dissatis-
faction is a significant threat to adolescents’ wellbeing
(Markey 2010). Adolescents who are more dissatisfied
with their physical appearance are at an increased risk for
suffering from, for example, depression, eating disorders,
and low self-esteem (as reviewed by Markey 2010). As a
result, the public and academics are keen to identify
factors that contribute to body dissatisfaction (Markey
2010). The current study explores such a potential factor
by investigating the effect of social network site use on
body dissatisfaction.
The effect of social network sites on the lives and the
development of adolescents is important to investigate
given the role social network sites currently play in ado-
lescents’ lives (O’Keeffe and Clarke-Pearson 2011). Social
network sites are ubiquitous among adolescents: 70 % of
European adolescents aged 14–17 use social network sites
and 40 % of these users spend over 2 hours per day on
these websites (Tsitsika et al. 2014). Social network sites
consist of personal profiles of users (Pempek et al. 2009).
Users present oneself to others on these profiles through
text and pictures, they view and comment on the self-
presentations of other users, and they read others’ com-
ments on the own self-presentations (Espinoza and Juvonen
2011; Pempek et al. 2009). Personal photographs and
physical appearance play an important role in these social
network site activities (Ringrose 2011; Siibak 2009).
Therefore, researchers have started to ask whether social
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network sites impact body image (e.g., Tiggemann and
Miller 2010; Tiggemann and Slater 2013).
We currently know little about the effect of social net-
work sites on body image. In two correlational studies,
adolescent girls (aged 13–18 and 13–15) who used social
network sites more frequently were more dissatisfied with
their bodies (Tiggemann and Miller 2010; Tiggemann and
Slater 2013). However, at least three important gaps remain
in our knowledge about the relationship between the use of
social network sites and adolescents’ body image. First,
existing research on the effects of social network site use
on body image is generally limited to cross-sectional data
(Tiggemann and Miller 2010; Tiggemann and Slater 2013).
These studies show that individuals who are more dissat-
isfied with their appearance at the same time use social
network sites more frequently. However, we do not know
whether social network site use is related to changes in
adolescents’ body dissatisfaction over time (Tiggemann
and Miller 2010; Tiggemann and Slater 2013). The first
aim of the current study is therefore to test if frequency of
social network site use predicts changes in body dissatis-
faction among adolescents over time.
Second, we currently do not know which mechanisms
explain the initial association found between social net-
work site use and body image (Tiggemann and Miller
2010; Tiggemann and Slater 2013). In previous research,
media use was indirectly associated with body dissatis-
faction through peer influence (Clark and Tiggemann
2006). Girls aged nine to 12 who were exposed to ap-
pearance-focused TV and magazines more frequently at the
same time reported having conversations about appearance
with peers more frequently, which, in turn, was related to
greater body dissatisfaction (Clark and Tiggemann 2006).
Other studies have highlighted the impact that peers have
on the body image of adolescents and adults of different
ages (Eisenberg et al. 2003; Jones et al. 2004; Thompson
et al. 1999a). We currently do not know if the use of social
network sites also influences peers’ exchanges about phy-
sical appearance and if social network sites also impact
adolescents’ body dissatisfaction indirectly through peer
influence. The second aim of this study is therefore to test
whether the use of social network sites affects body dis-
satisfaction indirectly through peer influence in the form of
increased reception of peer appearance-related feedback.
Third, research on the effect of social network site use
on body image has predominantly focused on girls
(Tiggemann and Miller 2010; Tiggemann and Slater 2013).
We understand this focus on girls because body image
problems are more prevalent among adolescent girls than
boys (O’Dea and Caputi 2001). However, adolescent boys
also experience body dissatisfaction (McCabe and Riccia-
rdelli 2001). Furthermore, some factors that affect girls’
body image also impact boys’ body image (as reviewed by
Ricciardelli and McCabe 2004). The third aim of our study
is therefore to investigate the relationships between social
network site use, peer appearance-related feedback, and
body dissatisfaction among both boys and girls and to
establish if and how these factors and processes differ
between boys and girls.
The tripartite influence model of body image, which is
also referred to as the sociocultural model of body image,
is a useful conceptual framework for investigating body
image (Thompson et al. 1999b). This model describes that
a variety of sociocultural channels, notably individuals’
parents, peers, and the media, convey beauty ideals to in-
dividuals (Thompson et al. 1999b). According to this
model, individuals internalize these beauty ideals, and, to
the extent that their own appearance does not match these
ideals, become dissatisfied with their appearance
(Thompson et al. 1999b). As most people do not think that
they look like the ideal (Jacobi and Cash 1994), the vast
majority of individuals will become more dissatisfied with
their bodies when they evaluate the degree to which they
match the appearance ideals (Thompson et al. 1999b). In
this way, sociocultural channels contribute to body
dissatisfaction.
Research among adolescents aged 10–15 has supported
the notion that the media, parents, and peers influence
adolescents’ body dissatisfaction (Keery et al. 2004; Shroff
and Thompson 2006; Stanford and McCabe 2005) in line
with predictions of the tripartite influence model (Thomp-
son et al. 1999b). Studies that dealt with the effects of
media, such as TV and magazines, have typically focused
on the effects of exposure to highly idealized images of
physically attractive people and appearance-focused con-
tent on body dissatisfaction [for meta-analyses see Bartlett
et al. 2008 (males); Groesz et al. 2002 (females)]. How-
ever, few studies in the field of body image have paid
attention to the changing media landscape and the rise of
online media, such as social network sites (for notable
exceptions see Meier and Gray 2013; Tiggemann and
Miller 2010; Tiggemann and Slater 2013). The current
study investigates if and how social network sites impact
body image among adolescent boys and girls using the
tripartite model of influence on body image as a
framework.
The Current Study
Initial research into adolescents’ activities and experiences
on social network sites suggests that social network site use
exerts a sociocultural influence on adolescents’ body image
(Ringrose 2011; Siibak 2009). Physical appearance plays a
central role in adolescents’ activities and experiences on
different social network sites (Ringrose 2011; Siibak
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2009). Social network site activities at least partly revolve
around personal photographs (Espinoza and Juvonen
2011). When reporting on their most common social net-
work site activities, 60 % of adolescents aged 12–13
named adding pictures to their profiles and 46 % named
looking at other’s pictures (Espinoza and Juvonen 2011).
Furthermore, adolescents choose pictures to upload to their
social network site profile at least partly based on their
physical appearance in the photograph (Siibak 2009).
Among adolescents aged 11–18, 56 % of girls and 31 % of
boys report good looks as the most relevant factor for
choosing a picture to upload to their social network site
profile (Siibak 2009). Furthermore, adolescent girls aged
14–16 report in interviews that they are very concerned
with their physical appearance on social network sites
(Ringrose 2011). These girls edited their photos to create a
physically attractive representation of themselves on their
profile and often received comments on their looks (Rin-
grose 2011).
According to the tripartite influence model (Thompson
et al. 1999b), sociocultural influences to look attractive
contribute to body dissatisfaction, as individuals generally
do not meet the sociocultural beauty ideals (Jacobi and
Cash 1994). If, as previous research suggests, social net-
work site use exerts a sociocultural influence on body
image (Ringrose 2011; Siibak 2009), the tripartite model
would thus predict that social network site use will lead to
body dissatisfaction. In line with the notion that social
network site use exerts a negative influence on body image,
some studies have initially shown that social network site
use is negatively related to body image among adolescent
girls aged 13–18 (Tiggemann and Miller 2010; Tiggemann
and Slater 2013). Based on the tripartite influence model
(Thompson et al. 1999b) and the evidence that social net-
work sites exert a sociocultural influence on body image
(Ringrose 2011; Siibak 2009), the most likely explanation
of this correlation is that social network site use leads to
increased body dissatisfaction. We, therefore, hypothesized
that more frequent social network site use predicts in-
creased body dissatisfaction among adolescents (H1).
The use of appearance-focused media can also impact
the degree of appearance-focus in adolescents’ peer-ex-
changes. The use of appearance-focused media may con-
tribute to an ‘‘appearance culture’’ among peers (Jones
et al. 2004), which includes talking about each other’s
physical appearance and how to improve it. In line with
this notion, research among girls aged nine to 12 shows that
girls who more frequently use appearance-focused media
(television and magazines) also have conversations about
their appearance with their peers more often (Clark and
Tiggemann 2006). Scholars have proposed that the ap-
pearance ideals that adolescents see in the media become
personalized when they talk with peers (Clark and
Tiggemann 2006; Jones et al. 2004). The use of appear-
ance-focused media may, therefore, lead adolescents to
more frequently receive appearance-related feedback from
peers.
Because social network sites are also focused on ap-
pearance to a great extent (Ringrose 2011; Siibak 2009;
Wang et al. 2010), the use of social network sites may also
lead adolescents to more often exchange feedback on each
other’s physical appearance. For example, adolescents may
talk about the pictures they and others have posted on a
social network site in later conversations with their friends.
Peers may evaluate the physical appearance of themselves
and others and exchange tips to improve their looks.
Adolescents can exchange this peer appearance-related
feedback both within and outside of the social network site
platform. In this way, adolescents’ use of social network
sites may lead them to receive peer appearance-related
feedback more frequently. To our knowledge, previous
research has not investigated whether social network site
use indeed impacts appearance-related exchanges among
peers in such a way. However, based on research on other
appearance-related media (Clark and Tiggemann 2006), we
hypothesized that more frequent social network site use
predicts increased peer appearance-related feedback among
adolescents (H2a).
According to the tripartite model, the reception of peer
appearance-related feedback will negatively impact ado-
lescents’ body image (Thompson et al. 1999b). Peer ap-
pearance-related feedback pressures adolescents to
conform to an appearance ideal that they do not meet
(Thompson et al. 1999b). Adolescents become aware of
discrepancies between their own bodies and the appearance
ideal and, as a result, become dissatisfied with their ap-
pearance (Thompson et al. 1999b). In line with this pre-
diction, adolescents (aged 12–17) who received peer
appearance-related feedback more frequently were less
satisfied with their bodies (Eisenberg et al. 2003; Jones
et al. 2004). Therefore, we hypothesized that more frequent
reception of peer appearance-related feedback predicts
greater body dissatisfaction among adolescents (H2b).
Media may impact adolescents’ body image indirectly
through peer influence (Clark and Tiggemann 2006; Jones
et al. 2004). Among girls aged nine to 12, exposure to
appearance-focused magazines and TV was not related to
body dissatisfaction directly, but only indirectly through
appearance conversations with peers (Clark and Tigge-
mann 2006). The use of appearance-focused media (tele-
vision and magazines) was related to more frequent
conversations about appearance among peers, which was in
turn related to body dissatisfaction (Clark and Tiggemann
2006). Social network sites may also impact body dissat-
isfaction indirectly through peer influence. If the use of
social network sites increases peer appearance-related
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feedback (H2a), and peer appearance-related feedback in-
creases body dissatisfaction (H2b), then peer appearance-
related feedback will mediate the effect of social network
site use on body dissatisfaction among adolescents. We,
therefore, hypothesized an indirect effect of social network
site use on body dissatisfaction through peer appearance-
related feedback (H2c).
The hypothesized relationships between social network
site use, peer appearance-related feedback, and body dis-
satisfaction may differ in strength depending on adoles-
cents’ gender. The tripartite influence model emphasizes
that adolescents’ body dissatisfaction results from socio-
cultural channels exerting pressures to conform to unreal-
istic beauty ideals (Thompson et al. 1999b). Although
sociocultural pressures to conform to appearance ideals
influence both boys and girls (aged 12–16), research sug-
gests that these pressures impact girls to a greater extent
than boys (Jones et al. 2004). One experiment among
adolescents aged 13–18 found that exposure to idealized
appearance in mass media contributed to body dissatis-
faction among girls but not among boys (Hargreaves and
Tiggemann 2004). Furthermore, there is evidence that girls
are generally subjected to such pressures to a greater extent
than boys, at least among adolescents aged 12 to 16
(McCabe and Ricciardelli 2001). Research thus indicates
that sociocultural influences on body image dispropor-
tionally affect girls.
Males and females may also differ in the degree of
pressure to conform to appearance ideals that they expe-
rience on social network sites and the resulting impact of
these pressures on body image. Young adults pay more
attention to females’ than males’ physical appearance on
social network sites (Seidman and Miller 2013). Further-
more, adult users evaluate females more strongly based on
their physical appearance than males on social network
sites (Manago et al. 2008). These gender differences may
also occur among adolescents. According to the tripartite
model (Thompson et al. 1999b), if social network sites
exert greater pressures to look attractive on girls than on
boys, the use of these social network sites will influence the
body image of girls to a greater extent than the body image
of boys. We, thus, hypothesized that social network site use
will lead to body dissatisfaction more strongly among
adolescent girls than boys (H3a).
One way in which social network sites may exert greater
influence on girls’ than boys’ body image is that social
network site use may increase the reception of appearance-
related feedback to a greater extent for girls than for boys.
In general, adolescent girls receive comments about their
physical appearance more often than boys do, at least at
ages 12–15 (McCabe et al. 2006). Furthermore, if people
pay more attention to females’ than males’ physical ap-
pearance on social network sites (Seidman and Miller
2013) and girls are evaluated more strongly based on their
appearance on these websites (Manago et al. 2008), the use
of social network sites likely instigates more peer appear-
ance-related feedback targeted at girls than peer appear-
ance-related feedback targeted at boys. We, therefore,
hypothesized that the effect of social network site use on
peer appearance-related feedback would be stronger among
adolescent girls than boys (H3b).
The effect of appearance-related feedback from peers on
body image may also depend on the gender of the receiver.
For example, in a study among adolescents aged 11–18,
girls were more bothered by appearance-related feedback
than boys, at least when it concerned weight-related teasing
(Neumark-Sztainer et al. 2002). As a result, appearance-
related feedback may be more detrimental to girls’ than to
boys’ body image. In line with this notion, a meta-analysis
of research among children, adolescents, and adults has
shown that appearance-related feedback affects females’
body image more negatively than males’ body image
(Menzel et al. 2010). We, therefore, hypothesized that the
effect of peer appearance-related feedback on body dis-




A two-wave panel survey was conducted by the Nether-
lands Youth Institute (Nederlands Jeugdinstituut) and
Rutgers WPF (Dutch Expert Centre on Sexuality). In ad-
dition to the measures described below, the survey also
included questions related to (sexual) media use, sexual
attitudes and behaviors, and body image (as published in
Nikken and de Graaf 2013; de Vries et al. 2014). The first
wave was conducted in July through September 2008 and
the second wave in December 2009. The survey was con-
ducted among children of members of Intomart GfK, an
online access panel that consists of 25,000 members across
the Netherlands. Recruitment across the Netherlands im-
proves generalizability in comparison with convenience
samples. Coverage bias due to the use of an online panel
was unlikely because Internet access was 98 % among
people under 25 in the Netherlands (Centraal Bureau voor
de Statistiek 2012).
In all, 3,160 Intomart GfK members who were parents
of at least one child aged between 11 and 18 were con-
tacted with a screening questionnaire and asked for per-
mission to contact their children. Of these members 50.6 %
responded, gave permission, and filled out the screening
questionnaire completely. As a result, 1,600 adolescents
were invited to participate in the first wave, of whom 1,294
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(80.9 %) completed the questionnaire. For the second
wave, adolescents who had completed the first question-
naire were asked, again via their parents, to complete a
questionnaire similar to the first. In total, 604 adolescents
(50.7 % female) completed all measures that were of in-
terest for the current study in both waves. Retention rate
was thus 54.2 %.
The age of participants in the final sample ranged be-
tween 11 and 18 (M = 14.7, SD = 1.7 at time 1; 50.7 %
female). In this sample 20.1 % of the boys and 18.0 % of
girls were aged 11–12, 33.9 % of boys and 41.2 % of girls
were aged 13–14, 33.9 % of boys and 29.4 % of girls were
aged 15–16, and 12.1 % of boys and 11.4 % of girls were
aged 17–18. With regards to ethnicity, almost all parents
(97.7 %) of the included adolescents reported having been
born in the Netherlands. With respect to BMI, of the par-
ticipants who reported their weight and height (13.1 % did
not), 98.9 % reported a BMI under 30, 91.4 % of par-
ticipants reported a BMI under 25, 52.3 % reported a BMI
under 20, and 30.0 % a BMI under 18. Regarding parental
monitoring of online behavior, only 2.5 % of parents re-
ported knowing nothing about what their child does on the
Internet, whereas 48.8 % reported knowing a lot about this
and the remaining 48.7 % reported knowing a little about
this. With respect to pubertal status, 73.2 % of the boys had
experienced that their voice changed. Of the girls 81.0 %
reported that they had experienced menarche. With respect
to socioeconomic status, the highest category (A) was as-
signed to 11.9 % of participants. The second highest
category (B1) was represented the most frequently with
41.2 % of participants assigned to this category. A further
21.9 % of participants were in category B2 and 23.3 % of
participants were in category C. Only 1.7 % of participants
were in the lowest socio-economic level (D).
There were no differences in terms of gender, t(1292) =
.082, p[ .05, or level of education, t(1292) = -1.09,
p[ .05 between adolescents who completed both waves
and those who dropped out after the first wave. However,
respondents who only completed one wave were 4 months
older, on average, than respondents who completed both
waves, t(1292) = -3.32, p = .001. The sample did not
deviate from official Dutch population statistics in terms of
gender, but participants were more likely to receive higher
levels of education and to have parents born in the
Netherlands than average for the Dutch population (Cen-
traal Bureau voor de Statistiek 2012).
Measures
Social Network Site Use
Frequency of social network site use was assessed with the
question: ‘‘How often did you visit Hyves.nl in the past
6 months?’’ The response options were 0 (never), 1
(sometimes), 2 (regularly), 3 (often), and 4 (always)
(M = 2.4, SD = 1.5 at time 1; M = 2.6, SD = 1.4 at time
2). A single item was used as recommended for constructs
that are concrete and singular (Bergkvist and Rossiter
2007). Although there were other social network sites on
which some adolescents had a profile (e.g., MySpace),
Hyves.nl was the dominant and most popular social net-
work site at the time of the study (like Facebook is cur-
rently). Of adolescents aged 12–17, 75 % had a profile on
the website (Mijn Kind Online 2009). The current survey
also assessed the use of other social network sites that were
around at the time of the survey. However, the use of these
websites in this sample was negligible and, therefore, we
only focused on popular social network site Hyves.
Hyves.nl was comparable to Facebook in terms of its goal,
set-up, and technological possibilities. Important for the
current study is that on Hyves (like on Facebook, Insta-
gram, Rate, and Bebo), posting personal photographs and
comments on friends’ profiles played a central role (Mijn
Kind Online 2009).
Peer Appearance-Related Feedback
Peer appearance-related feedback was measured using a
scale constructed specifically for the survey. This scale
consisted of four items asking participants how often their
friends (1) give them tips to get a more beautiful body, (2)
give them criticism about their appearance or clothes, (3)
give them tips to look sexy, and (4) tell them it is important
to look good. The response options ranged from 0 (never)
to 4 (very often). Factor analysis showed that the four items
could be combined into a single factor that explained
62.6 % of the variance. The items were averaged to create
a composite score. Cronbach’s alpha was .79 at time 1 and
.82 at time 2 (M = 0.53, SD = 0.57 at time 1; M = 0.59,
SD = 0.60 at time 2).
Body Dissatisfaction
Body dissatisfaction was assessed using a version of the
Dutch translation of the Body Areas Satisfaction Scale, a
subscale of the Multidimensional Body-Self Relations
Questionnaire (Cash 1994). This scale has been translated
and successfully used among Dutch adult males and fe-
males (Woertman and van den Brink 2008). We used the
formulations of the translation by Woertman and van den
Brink (2008) and adapted it so that the specific body parts
would be clearer for adolescents and could be used among
both boys and girls. The scale consists of items that ask
respondents how satisfied they are with eight different
appearance attributes (face, hair, buttocks, stomach, breasts
or chest, genitals, muscularity, and body weight). The
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response options ranged from 0 (very satisfied) to 4 (very
dissatisfied). Scores were averaged to create a composite
score. Factor analysis revealed that all eight items loaded
on a single factor that explained 49.1 % of the variance.
Cronbach’s alpha was .85 at time 1 and .84 at time 2
(M = 1.46, SD = 0.65 at time 1; M = 1.45, SD = 0.65 at
time 2).
Additional Variables
In addition to the key variables, we also measured a
number of additional variables at time 1 to provide more
information on the sample. BMI was calculated as self-
reported weight in kilograms divided by self-reported
height in meters squared. BMI ranged from 13.59 to 36.73
(M = 20.04, SD = 3.54) in the current sample. Parental
monitoring of the adolescents’ online behavior was re-
ported by one of the parents. This parent answered the
question ‘‘How much do you know about what your child
does on the Internet.’’ This question could be answered
with 0 (I know nothing about this), 1 (I know a little about
this), or 2 (I know a lot about this) (M = 1.46, SD = 0.55).
Age at time 1 was calculated from the self-reported birth-
date and the date the survey was completed at time 1, and
expressed in years (M = 14.75, SD = 1.67). Pubertal
status was measured by asking the boys whether their voice
had gotten lower and the girls whether they had experi-
enced their first menstruation already. Ethnicity was
assessed through parent-reported country of birth of this
parent. Socioeconomic status of the family was measured
using the Dutch gold standard used by Statistics Nether-
lands (Centraal Bureau voor de Statistiek 2012). This
measure is based on the family breadwinner’s level of
education and current occupation. Based on the parental
responses, participants were categorized into five cate-
gories ranging from low (D) to high (A).
Data Analysis
First, correlations were calculated between all measures at
both time points for the sample as a whole and for boys and
girls separately. Because the distributions of the scores on
our key measures were skewed we calculated non-para-
metric correlations in Stata 12, namely Kendall’s tau-a, and
converted this value to an approximation of Pearson’s
r using Greiner’s relation to aid interpretation, as recom-
mended by Newson (2002). Subsequently, we tested the
first hypothesis and the second set of hypotheses in four
separate models (see Figs. 1, 2, 3 and 4) using structural
equation modeling in SPSS, AMOS version 19. To test the
direction of effects hypothesized in H1, H2a, and H2b, we
used three cross-lagged models (Figs. 1, 2 and 3), testing
both the hypothesized effect and the effect in the opposing
direction. Then we modeled the hypothesized mediation
effect postulated in H2c using the mediation model dis-
played in Fig. 4. In order to test the hypothesized mod-
eration of gender specified in the third set of hypotheses,
the models were subjected to multiple group analysis.
In the set-up of the models, we followed recommenda-
tions by Cole and Maxwell (2003). All analyses therefore
included previous levels of the variables of interest. In this
way, we controlled for past behavior, which increases the
validity of the influence of the predictor variables at time 1
on the outcome variables at time 2 (Cudeck 1991; Gollob
Fig. 1 Simplified illustration of AMOS model of relationships
between social network site use and body dissatisfaction. Numbers
indicate unstandardized regression coefficients for paths. Dashed lines
indicate that the represented path was not statistically significant
Fig. 2 Simplified illustration of AMOS model of relationships
between social network site use and peer appearance-related
feedback. Numbers indicate unstandardized regression coefficients
for paths. Dashed lines indicate that the represented path was not
statistically significant
Fig. 3 Simplified illustration of AMOS model of relationships
between peer appearance-related feedback and body dissatisfaction.
Numbers indicate unstandardized regression coefficients for paths.
Dashed lines indicate that the represented path was not statistically
significant
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and Reichardt 1991). In addition, all analyses controlled for
gender, given the expected gender differences on the key
variables. In the structural equation models, the eight items
of the body dissatisfaction scale were combined into three
parcels using the item-to-construct balanced procedure
suggested by Little et al. (2002). Item parceling results in
more parsimonious models and reduces the chance of
double loadings and the influence of sampling error (Little
et al. 2002). We included the single-item measure social
network site use into the model as a manifest variable. The
four items measuring peer appearance-related feedback
were not subjected to item parceling, as there were not
enough items to create three parcels, the recommended
number in the item-to-construct balanced procedure (Little
et al. 2002). Therefore, we included the four items as ob-
served variables and loaded each item separately on the
latent construct of peer appearance-related feedback.
The assumption of multivariate normality required for
the traditional parametric tests was not met according to
results of Shapiro–Wilk tests. In addition, Breusch-Pagan/
Cook-Weisberg tests showed evidence of heteroscedas-
ticity. To alleviate statistical problems due to violation of
the assumption of normality we applied the bootstrap
method to all models (1,000 bootstrap samples, N = 604
each) (Efron and Tibshirani 1993), and based our conclu-
sions both on the bootstrap bias–corrected and accelerated
95 % confidence intervals as well as on the results of the
parametric tests for the estimates. We only considered a
hypothesis supported if the results of both tests were con-
sistent. In addition, because parametric regression-based
tests with heteroscedastic data can yield biased and in-
consistent standard errors, resulting in Type 1 errors, we
also conducted regression analyses with heteroscedasticity-
consistent standard errors (hc3) in Stata 12, as recom-
mended by Hayes and Cai (2007).
A number of variables may impact social network site
use, peer appearance-related feedback, and/or body dis-
satisfaction: BMI, parental monitoring of the adolescent’s
online behavior, age, pubertal status, and socioeconomic
status. These variables may thus act as third variables in the
hypothesized models. As our models control for past be-
havior of each outcome, the models are expected to be
fairly robust against third variable effects. However, as
confounding effects may still occur, we also ran the models
(Figs. 1, 2, 3 and 4) controlling for these factors. The
control factors were entered in the model as manifest
variables, covaried with the predictor variables, and paths
representing the influence of the control factors on the
outcome variables were drawn. The results are not included
in the body of text of the results section, as we had not
formulated specific hypotheses about the impact of these
variables. Moreover, AMOS does not allow for analyses
with missing cases and including the covariate BMI would
result in a smaller and biased sample (525/604) because
some adolescents did not report their height or weight. We
provide information regarding these additional analyses in
footnotes 1–4.
Results
Descriptive Statistics and Correlations
As shown in Table 1, girls visited social network sites
more frequently, experienced peer appearance-related
feedback more often, and were more dissatisfied with their
bodies than boys. In addition to what is displayed in
Table 1, it is interesting to note that, at time 1, 58.1 % of
the boys and 79.1 % of the girls visited the social network
site ‘‘regularly’’ to ‘‘always.’’ At time 2, this was respec-
tively 66.5 % and 87.3 %. In contrast, at time 1, 25.5 %
(time 2: 19.8 %) of boys and 11.4 % (time 2: 5.9 %) of
girls never used the social network site. Correlations be-
tween the measures are provided in Table 2.
Effect of Social Network Site Use on Body
Dissatisfaction
The first hypothesis predicted that as adolescents use social
network sites more frequently, their body dissatisfaction
would increase. To test this hypothesis rigorously, we
modeled the hypothesized influence of hypothesis 1,
namely the effect of social network site use at time 1 on
body dissatisfaction at time 2 in a structural equation
model, and controlled for body dissatisfaction at time 1, as
outlined in the ‘‘Methods’’ section. To test the alternative
direction of effects, we also modeled the influence of body
dissatisfaction at time 1 on social network site use at time
Fig. 4 Simplified illustration of AMOS model of the indirect effect
between social network site use, peer appearance-related feedback
and body dissatisfaction. Numbers indicate unstandardized regression
coefficients for paths. Dashed lines indicate that the represented path
was not statistically significant
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2. The resulting model (see Fig. 1) achieved an excellent
fit, v2(df = 17, N = 604) = 15.76, p = .54, CFI = 1.00,
RMSEA = .00 (90 % CI .00/.03). Frequency of social
network site use positively and significantly predicted body
dissatisfaction, b = .10, B = .04, SE = .01, p = .008. The
bootstrap bias–corrected and accelerated 95 % confidence
interval (Bt bca 95 % CI) ranged from .01 to .06. This
confidence interval does not include zero, which indicates
statistical significance. Body dissatisfaction at time 1 did
not predict social network site use at time 2 in this model,
b = .04,B = .09,SE = .08, p = .271 (Bt bca 95 %CI-.07/
.27). Regression analyses with heteroscedasticity-consistent
standard errors (hc3) also showed that social network site use
at time 1 positively predicted body dissatisfaction at time 2,
B = .04, SEHC3 = .02, p = .008 (95 % CI .01/.07). The
findings thus supported H1, showing that social network site
use predicts body dissatisfaction, but body dissatisfaction
does not predict social network site use.1
Table 1 Descriptive statistics
Social network site use Peer appearance-related feedback Body dissatisfaction
Time 1 Time 2 Time 1 Time 2 Time 1 Time 2
Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
Mean 2.79*** 2.03*** 3.03*** 2.19*** 0.59** 0.47** 0.70*** 0.47*** 1.53** 1.38** 1.52** 1.37**
SD 1.42 1.56 1.17 1.46 0.60 0.53 0.63 0.54 0.65 0.69 0.67 0.62
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 4 4 4 4 3.25 3.25 3.25 3.75 4 4 4 4
Social network site use represents the frequency with which adolescents visit the social network site (0 = never, 4 = always). Peer appearance-
related feedback represents how often peer appearance-related feedback is received from friends (0 = never, 4 = very often). Body dissatis-
faction represents how satisfied respondents are with different appearance attributes (0 = very satisfied, 4 = very dissatisfied)
* p\ .05 ** p\ .01 *** p\ .001 (two-tailed significance levels for differences in means between boys and girls)
Table 2 Zero-Order correlations
Social network site (SNS) use Peer appearance-Related feedback Body dissatisfaction
Time 1 Time 2 Time 1 Time 2 Time 1
SNS use
Time 1 –
Time 2 .58*** (.55/.53) –
Peer appearance-related feedback
Time 1 .15*** (.20/.06) .10* (.09/.06) –
Time 2 .18*** (.15/.12) .14** (.09/.10) .36*** (.31/.38) –
Body dissatisfaction
Time 1 .05 (.01/.03) .07 (.01/.05) .07 (.07/.04) .04 (.07/-.05) –
Time 2 .11* (.13/.05) .08* (.00/.10) .02 (.02/.00) .08 (.09/.02) .57*** (.52/.60)
Correlations (Kendall’s tau-a converted to an approximation of Pearson’s r using Greiner’s relation) for the total sample and for boys and girls
(respectively) in brackets. Social network site (SNS) use represents the frequency with which adolescents visit the social network site (0 = never,
4 = always). Peer appearance-related feedback represents how often peer appearance-related feedback is received from friends (0 = never,
4 = very often). Body dissatisfaction represents how satisfied respondents are with different appearance attributes (0 = very satisfied, 4 = very
dissatisfied)
* p\ .05 ** p\ .01 *** p\ .001 (two-tailed, for total sample only)
1 When we reran the model testing hypothesis 1 (Fig. 1) with control
variables, the model again achieved good fit, v2(df = 37,
N = 524) = 50.92, p = .063, CFI = .99, RMSEA = .03 (90 % CI
.00/.04). Frequency of social network site (SNS) use at time 1 again
positively and significantly predicted body dissatisfaction at time 2,
b = .11, B = .04, SE = .02, p = .008 (Bt bca 95 % CI .01/.08),
again supporting hypothesis 1. Body dissatisfaction at time 1 again
did not predict SNS use at time 2, b = .03, B = .06, SE = .09,
p = .491 (Bt bca 95 % CI -.16/.25). Regarding the control variables,
body dissatisfaction at time 2 was significantly predicted by higher
BMI at time 1, b = .09, B = .02, SE = .01, p = .035 (Bt bca 95 %
CI -.00/.03), but not by the other control variables. SNS use at time 2
was predicted significantly only by lower age, b = -.10, B = -.08,
SE = .03, p = .018 (Bt bca 95 % CI -.14/-.01).
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Effect of Social Network Site Use on Peer Appearance-
Related Feedback
Hypothesis H2b predicted that as adolescents use social
network sites more frequently, their received peer appear-
ance-related feedback would increase. To test this hy-
pothesis we modeled the figure shown in Fig. 2. This
model achieved good fit, v2(df = 33, N = 604) = 72.01,
p = .000, CFI = .98, RMSEA = .04 (90 % CI .03/.06).
Frequency of social network site use at time 1 positively
and significantly predicted peer appearance-related feed-
back at time 2, b = .10, B = .04, SE = .02, p = .016 (Bt
bca 95 % CI .00/.07). Peer appearance-feedback at time 1
did not predict social network site use at time 2 in this
model, b = .03, B = .07, SE = .09, p = .475 (Bt bca
95 % CI -.11/.26). Regression analyses with
heteroscedasticity-consistent standard errors (hc3) also re-
vealed that social network site use at time 1 positively
predicted appearance-related feedback from peers at time
2, B = .04, SEHC3 = .02, p = .010 (95 % CI .01/.07). The
findings thus supported H2a, showing that social network
site use predicts peer appearance-related feedback, but
appearance-related feedback does not predict social net-
work site use.2
Effect of Peer Appearance-Related Feedback on Body
Dissatisfaction
Hypothesis H2b predicted that as adolescents receive peer
appearance-related feedback more frequently, their body
dissatisfaction would increase. To test this hypothesis we
modeled the figure shown in Fig. 3. This model achieved
good fit, v2(df = 74, N = 604) = 144.95, p = .000,
CFI = .98, RMSEA = .04 (90 % CI .03/.05). Frequency
of peer appearance-related feedback at time 1 did not
predict body dissatisfaction at time 2, b = .02, B = .02,
SE = .04, p = .706 (Bt bca 95 % CI -.07/.12). Body
dissatisfaction at time 1 also did not predict peer appear-
ance-related feedback at time 2 in this model, b = .01,
B = .01, SE = .04, p = .768 (Bt bca 95 % CI -.08/.14).
In the regression analyses with heteroscedasticity-consis-
tent standard errors (hc3), peer appearance-related feed-
back at time 1 also did not predict body dissatisfaction at
time 2, B = .00, SEHC3 = .04, p = .963 (95 % CI -.08/
.08). H2b was thus rejected.3
Mediation Model
The second set of hypotheses together stated that social
network site use would predict increased peer appearance-
related feedback (H2a), which in turn would predict in-
creased body dissatisfaction (H2b), and therefore frequen-
cy of social network site use would indirectly lead to body
dissatisfaction through peer appearance-related feedback
(H2c). The second set of hypotheses was also tested in the
AMOS model displayed in Fig. 4, in which the effects of
social network site use (time 1) on peer appearance-related
feedback (time 1 and time 2), and of peer appearance-
related feedback (time 1) on body dissatisfaction (time 2)
were modeled, in addition to the autoregressive paths. This
model yielded a good fit, v2(df = 98, N = 604) = 180.88,
p = .000, CFI = .98, RMSEA = .04 (90 % CI .03/.05).
In line with H2a and the cross-lagged analysis (Fig. 2),
the effect of social network site use at time 1 on peer
appearance-related feedback at time 1 was positive and
significant, b = .11, B = .04, SE = .02, p = .023 (Bt bca
95 % CI .00/.07) as was the effect of social network site
use at time 1 on peer appearance-related feedback at time
2, b = .10, B = .04, SE = .02, p = .022 (Bt bca 95 % CI
.00/.07). Contrasting H2b and in line with the cross-lagged
analysis (Fig. 3), the effect of peer appearance-related
feedback (time 1) on body dissatisfaction (time 2) was not
significant, b = .02, B = .02, SE = .04, p = .619 (Bt bca
95 % CI -.06/.12). The indirect effect of social network
site use (time 1) on body dissatisfaction (time 2) through
peer appearance-related feedback (time 1) (H2c) was also
not significant, b = .00, B = .00, SE = .00, p = .483 (Bt
bca 95 % CI .00/.01). The indirect effect hypothesized
under H2c was thus not supported.4
2 When we reran the model testing hypothesis 2a (Figure 2) with
control variables, the model again achieved good fit, v2(df = 70,
N = 524) = 133.14, p = .000, CFI = .97, RMSEA = .04 (90 % CI
.03/.05). Frequency of social network site (SNS) use at time 1 again
positively and significantly predicted peer appearance-related feed-
back at time 2, b = .11, B = .04, SE = .02, p = .015 (Bt bca 95 %
CI .01/.08), again supporting hypothesis H2a. Peer appearance-
feedback at time 1 again did not predict SNS use at time 2 in this
model, b = .02, B = .04, SE = .10, p = .666 (Bt bca 95 % CI -.16/
.22).
3 When we reran the model testing hypothesis 2b (Figure 3) with
control variables, the model again achieved good fit, v2(df = 124,
N = 524) = 213.23, p = .000, CFI = .98, RMSEA = .04 (90 %
CI:.03/.05). Peer appearance-related feedback at time 1 again did
not predict body dissatisfaction at time 2, b = .04, B = .04,
SE = .05, p = .342 (Bt bca 95 % CI -.04/.16), again not supporting
H2b. Body dissatisfaction at time 1 also again did not predict peer
appearance-related feedback at time 2 in in this model, b = .02,
B = .02, SE = .05, p = .636 (Bt bca 95 % CI -.09/.15). Body
dissatisfaction at time 2 was again predicted by BMI, b = .09,
B = .02, SE = .01, p = .028 (Bt bca 95 % CI .00/.03).
4 The model in Figure 4 with added covariates also yielded a good fit,
v2(df = 148, N = 524) = 248.23, p = .000, CFI = .98,
RMSEA = .04 (90 % CI .03/.04). The indirect effect of social
network site use on body dissatisfaction (H2c) was again not
significant, b = .01, B = .00, SE = .00, p = .186 (Bt bca 95 % CI
.00/.01).
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Moderation by Gender
The third set of hypotheses, predicting that the effects
specified under H1 and H2a–b would be stronger among
girls, was tested using multiple group analyses with gender
as the grouping variable. To test H3a, predicting that the
positive effect of social network site use on body dissat-
isfaction would be stronger among girls than boys, we first
compared the model testing H1 (Fig. 1) with a model in
which we constrained the path from social network site use
(time 1) to body dissatisfaction (time 2). When the fits of
the constrained and the unconstrained model differ sig-
nificantly, the focal influence of the constrained path differs
significantly between groups. This constrained model did
not yield a significantly different fit than the unconstrained
model, v2(1, N = 604) = 1.85, p = .174, TLIchange = .00.
This suggests that the effect of social network site use on
body dissatisfaction was not moderated by gender, con-
trasting H3a.
We then compared the model testing H2a (Fig. 2) with a
partly constrained model in order to test H3b, which noted
that the positive effect of social network site use on peer
appearance-related feedback would be stronger among
girls than among boys. We, therefore, constrained the path
from social network site use (time 1) to peer appearance-
related feedback (time 2). This constrained model did not
yield a significantly different fit than the unconstrained
model, v2(1, N = 604) = .90, p = .343, TLIchange = .00.
This suggests that the effect of social network site use on
peer appearance-related feedback was not moderated by
gender. H3b was thus not supported.
To test H3c, which predicted that the positive effect of
peer appearance-related feedback on body dissatisfaction
would be stronger among girls, we constrained the path
from peer appearance-related feedback (time 1) to body
dissatisfaction (time 2) in Fig. 3. This constrained model
did not have a significantly different fit than the uncon-
strained model, v2(1, N = 604) = 2.57, p = .109,
TLIchange = .00. Contrary to the predictions of H3c, the
effect of peer appearance-related feedback on body dis-
satisfaction was thus not stronger among girls than among
boys.
Discussion
The current study focuses on the impact of social network
sites on adolescent boys’ and girls’ body image. The
popularity of social network sites among adolescents
(Lenhart and Madden 2007; Lenhart et al. 2010; SPOT
2012) and the centrality of physical appearance on these
websites (Ringrose 2011; Siibak 2009) have led to con-
cerns regarding their potential negative impact on
adolescent body image (Tiggemann and Miller 2010;
Tiggemann and Slater 2013). Previous research has estab-
lished correlations between social network site use and
body dissatisfaction among adolescent girls aged 13–18
(Tiggemann and Miller 2010; Tiggemann and Slater 2013).
However, questions remained regarding the causal direc-
tion of this relationship, the mechanism underlying this
relationship, and whether this relationship pertains to boys
to the same extent as to girls.
The present study addressed these questions. Regarding
the question of temporal direction, this longitudinal study
shows that more frequent social network site use predicted
increased body dissatisfaction among adolescents
18 months later but body dissatisfaction did not predict
social network site use. With respect to the question about
mechanisms underlying this relationship, we investigated
peer appearance-related feedback as a potential mediator.
We found that social network site use predicted more fre-
quent reception of peer appearance-related feedback.
However, peer appearance-related feedback did not predict
body dissatisfaction. Appearance-related feedback, thus,
did not mediate the effect of frequency of social network
site use on body dissatisfaction. Regarding the question
about the role of gender, boys were affected by social
network site use in the same manner and to the same extent
as girls. These findings have several theoretical and prac-
tical implications and offer useful insights for future
research.
In terms of theoretical implications, the results of the
current study shed new light on the nature of sociocultural
influences on adolescent body image. The tripartite influ-
ence model (Thompson et al. 1999b) has considered par-
ents, peers, and mass media as influences on body image.
Our finding that social network site use augmented body
dissatisfaction suggests that social network site use may be
an additional sociocultural channel that influences adoles-
cent body image. This influence may partly overlap with,
or resemble, the influences from peers and mass media
outlined in the tripartite model (Thompson et al. 1999b),
but may also differ. Future research should further inves-
tigate the ways in which social network sites impact ado-
lescent body image and focus on the extent to which this
impact resembles, or differs from, the influences of mass
media, parents, and peers.
The current study has explored a way in which social
network sites may exert sociocultural influence on body
image that is outlined in the tripartite model, namely through
peer influence. As expected, more frequent use of social
network sites predicted increased reception of appearance-
related feedback from peers. However, we found that ap-
pearance-related feedback from peers did not predict body
dissatisfaction over time. This finding is not in line with the
tripartite model’s notion that peer influence to conform to
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appearance ideals leads to body dissatisfaction (Thompson
et al. 1999b). One explanation for our findings may be that
the impact of received peer appearance-related feedback on
body dissatisfaction depends on the type and the valence of
this feedback, at least among females aged 18 to 25 (Herbozo
and Thompson, 2006). The current measure of peer ap-
pearance-related feedback did not distinguish different types
of feedback. Receiving a mean comment about body weight
from your best friend may have different effects on body
image than a classmate providing you with tips to make your
lips look fuller. Moreover, adolescents in the current sample
on average experienced the type of peer influence assessed in
the current study never to sometimes. As a result, the current
study cannot assert definite conclusions about whether or not
social network sites exert their pressures on body image
through peer influence and future research is this area
needed.
The lack of support for peer appearance-related feed-
back as an underlying mechanism as well as the low fre-
quency of peer appearance-related feedback (Table 1) may
also suggest that there are other, potentially more common,
forms of sociocultural influence that mediate the effects of
social network site use on body dissatisfaction. Studies
should investigate whether and how the opportunities of-
fered by new media to present the own body, to gain public
feedback on one’s appearance, and to scrutinize the bodies
of others (Meier and Gray 2013; Ringrose 2011; Siibak
2009) affect the body image of its users in ways similar and
different to face-to-face peer interactions and mass media
exposure. As a result, the tripartite model (Thompson et al.
1999b) may be extended or adapted to incorporate ways in
which body image is influenced by creating, sharing and
responding to appearance-related content online.
An alternative explanation for the lack of support for the
effect of peer appearance-related feedback on body dis-
satisfaction is that this effect may be stronger among, or
confined to, a specific group of adolescents. Previous re-
search has shown differential susceptibility regarding mass
media influences on body image (e.g., Groesz et al. 2002;
Stice et al. 2001). In the same way, peer appearance-related
feedback as well as social network site use may also par-
ticularly influence the body image of certain vulnerable
adolescents. In this respect, age and developmental char-
acteristics could be relevant individual difference factors to
consider (Bartlett et al. 2008; Groesz et al. 2002). The age
range of the current study (11–18) was broad and socio-
cultural influences on body image may differ for adoles-
cents at different ages and developmental stages (Bartlett
et al. 2008; Groesz et al. 2002). Future research should thus
identify potentially vulnerable groups in order to fully
understand the impact of sociocultural influences, includ-
ing peer appearance-related feedback and social network
site use, on body image.
In addition to individual and developmental differences,
cultural differences should also be taken into account when
interpreting the current findings. For example, the finding
that the relationships between social network site use, peer
appearance-related feedback, and body dissatisfaction ap-
plied to the girls and boys to the same extent and in the
same way may not generalize from our Dutch sample to
adolescents in other countries. The Netherlands is consid-
ered to be a so-called feminine society, in which gender
differences are less pronounced than in more masculine
societies such as the US (Hofstede 1998). Therefore, a
similar study in other countries may lead to different
conclusions regarding the role of gender in body image.
Cultural context and other characteristics of our sample
are also important to take into account with respect to other
aspects of our findings. The adolescents in the current
sample were more satisfied than dissatisfied with their
bodies on average, with the mean level of body dissatis-
faction being halfway between ‘‘not satisfied-not unsatis-
fied’’ and ‘‘quite satisfied.’’ Moreover, the vast majority of
adolescents were in the low or normal BMI range. In the
current sample, 91 % of adolescents reported a BMI under
25 and 52 % reported a BMI under 20. Furthermore, on
average the current sample never or sometimes received
appearance-related feedback from friends. While this
points to relatively healthy patterns in youth’s relationships
with their bodies among the adolescents in the current
Dutch sample, the degree of body dissatisfaction and re-
ception of peer appearance-related feedback may be more
troublesome among adolescents in other countries or
among certain potentially underrepresented Dutch sub-
groups. For example, it is documented that, among adult
women, body dissatisfaction is lower in Western Europe
than in North and South America (Swami et al. 2010).
These cross-cultural differences may also apply to ado-
lescents and present an important contextualization of our
results. A replication of the current study’s findings in other
samples is thus needed to see if these findings generalize to
other populations.
The current study has a number of shortcomings that fu-
ture research can improve on. Future research in this area
would benefit from experimental approaches in order to
rigorously establish causality. The current study, with its
two-wave panel design, can shed first light on the causal
direction of relationships established in previous cross-sec-
tional research. However, the current design does not have
the same internal validity as an experimental design.Another
shortcoming of our study refers to the investigation of hy-
pothesized mediation. Although the current design offers a
more thorough approach at establishing the temporal order of
mediated effects than cross-sectional designs, a three-wave
survey would have been preferable. A final limitation of the
current study is the quality of the measurement of social
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network site use. This measure consisted of only one item
andmeasured the general use of only one social network site,
which was very popular in the Netherlands when the study
was conducted, but has declined in popularity since (New-
com Research and Consultancy 2012). As adolescents keep
switching from one online platform to another, a recom-
mendation for future research is to investigate the impact of
activities that are not specific to one platform or to platforms
at one moment in time.
In terms of practical implications, our study suggests
that adolescents who report high levels of body dissatis-
faction or who are at a greater risk for developing body
image problems may benefit from interventions or guide-
lines to decrease the negative impact of social network site
use on body image. Such interventions could be beneficial
in the same way as some interventions seem effective at
decreasing the negative effects of exposure to beauty ideals
in the mass media on body image among adolescents aged
13–15 and young college-age women (Wilksch and Wade
2010; Yamamiya et al. 2005). Our finding that social net-
work sites impact boys’ body image to the same extent as
girls’ body image suggests that both boys and girls may
benefit from such interventions. However, it is important to
note that, in the current sample, girls did experience more
peer appearance-related feedback and were more dissatis-
fied with their bodies than boys, although the differences
were not extreme (see Table 1). In order to develop in-
terventions and implement these effectively, we need to
increase our understanding of how social network site use
impacts body image, which specific social network site
activities affect body image, among which adolescents this
effect occurs most strongly, and under which conditions the
effects come about.
Conclusion
This study offers a number of insights into the role that
social network sites have come to play in adolescents’
development and wellbeing. Previous research has shown
that these increasingly popular websites (Lenhart et al.
2010; Lenhart and Madden 2007; SPOT 2012) impact
adolescent development in several areas, such as adoles-
cents’ relationships and self-esteem (Gentile et al. 2012;
Valkenburg et al. 2006). The current study has investigated
whether and how social network sites also impact adoles-
cent girls’ and boys’ body image—a crucial aspect of
adolescent development and wellbeing (Markey 2010).
The current study contributes to the scarce knowledge
about the relationships between social network site use and
body image. Previous research has offered an initial indi-
cation that the use of social network sites is related to
adolescent body image (Tiggemann and Miller 2010;
Tiggemann and Slater 2013). In a number of ways, the
current longitudinal study builds on these correlational
studies among girls aged 13–18 (Tiggemann and Miller
2010; Tiggemann and Slater 2013). First, this study offers
initial information about the causal direction of this asso-
ciation by showing that more frequent social network site
use predicts increased body dissatisfaction over time. Se-
cond, the present study shows that social network site use
predicts more frequent reception of peer appearance-re-
lated feedback. However, peer appearance-related feed-
back did not explain the effect of social network site use on
body image because peer appearance-related feedback did
not predict body dissatisfaction. Other mechanisms may be
at play and/or only certain appearance-related feedback
may lead to body dissatisfaction, only in certain situations
or only among certain individuals. Third, this study shows
that social network site use impacts the body image and
reception of peer appearance-related feedback among boys
to the same extent as among girls.
In this study, we offer a number of insights and sug-
gestions that future research on adolescents’ body image
can build on. Specifically, more research is necessary to
replicate the findings in other groups and countries, to
assess which social network site activities impact body
image and through which mechanisms, and to determine in
which situations and among which adolescents the effects
of social network site use on body image may be stronger
or weaker. Nevertheless, the current study offers important
evidence that social network site use poses a risk to ado-
lescent boys’ and girls’ body image. Researchers, parents,
and practitioners should aim to understand and try to
counter these negative effects.
Acknowledgments The authors would like to thank the Fund for
Scientific Research of Sexuality (FWOS) and the Ministry of
Education, Culture, and Science (OCW), for providing funding for
this research. We also thank Patti Valkenburg for her valuable com-
ments on earlier versions of this paper.
Author contributions DV conceptualized the aims and hypotheses,
conducted the statistical analyses, and drafted the manuscript. JP
conceptualized the aims and hypotheses and helped revise the
manuscript. HG and PN set up data collection, collected the data and
obtained funding for the project, and provided feedback on different
versions of the manuscript. All authors read and approved the final
manuscript.
Open Access This article is distributed under the terms of the
Creative Commons Attribution License which permits any use, dis-
tribution, and reproduction in any medium, provided the original
author(s) and the source are credited.
References
Bartlett, C. P., Vowels, C. L., & Saucier, D. A. (2008). Meta-analyses
of the effects of media on men’s body-image concerns. Journal
222 J Youth Adolescence (2016) 45:211–224
123
of Social and Clinical Psychology, 27, 279–310. doi:10.1521/
jscp.2008.27.3.279.
Bergkvist, L., & Rossiter, J. R. (2007). The predictive validity of
multiple-item versus single-item measures of the same con-
structs. Journal of Marketing Research, 44, 175–184. doi:10.
1509/jmkr.44.2.175.
Cash, T. F. (1994). The multidimensional body-self relations ques-
tionnaire users’ manual. Retrieved from http://www.body-
images.com/assessments/mbsrq.html.
Centraal Bureau voor de Statistiek (2012). Kerncijfers. Retrieved
from Centraal Bureau voor de Statistiek website. http://www.
cbs.nl/nl-NL/menu/cijfers/kerncijfers/default.htm.
Clark, L., & Tiggemann, M. (2006). Appearance culture in nine to
12-year-old girls: Media and peer influences on body dissatis-
faction. Social Development, 15, 628–643. doi:10.1111/j.1467-
9507.2006.00361.x.
Cole, D. A., & Maxwell, S. E. (2003). Testing mediational models
with longitudinal data: Questions and tips in the use of structural
equation modeling. Journal of Abnormal Psychology, 112,
558–577. doi:10.1037/0021-843X.112.4.558.
Cudeck, R. (1991). Comments on ‘‘Using causal models to estimate
indirect effects’’. In L. M. Collins & J. L. Horn (Eds.), Best
methods for the analysis of change: Recent advances, unan-
swered questions, future directions (pp. 260–263). Washington,
DC: American Psychological Association.
de Vries, D. A., Peter, J., Nikken, P., & de Graaf, H. (2014). The
effect of social network site use on appearance investment and
desire for cosmetic surgery among adolescent boys and girls. Sex
Roles, 71, 283–295. doi:10.1007/s11199-014-0412-6.
Efron, B., & Tibshirani, R. J. (1993). An introduction to the bootstrap.
Boca Raton, FL: Chapman & Hall.
Eisenberg, M. E., Neumark-Sztainer, D., & Story, M. (2003).
Associations of weight-based teasing and emotional well-being
among adolescents. Archives of Pediatrics and Adolescent
Medicine, 157, 733–738. doi:10.1001/archpedi.157.8.733.
Espinoza, G., & Juvonen, J. (2011). The pervasiveness, connected-
ness, and intrusiveness of social network site use among young
adolescents. Cyberpsychology, Behavior, and Social Network-
ing, 14, 705–709. doi:10.1089/cyber.2010.0492.
Gentile, B., Twenge, J. M., Freeman, E. C., & Campbell, W. K.
(2012). The effect of social networking websites on positive self-
views: An experimental investigation. Computers in Human
Behavior, 28, 1929–1933. doi:10.1016/j.chb.2012.05.012.
Gollob, H. F., & Reichardt, C. S. (1991). Interpreting and estimating
indirect effects assuming time lags really matter. In L.
M. Collins & J. L. Horn (Eds.), Best methods for the analysis
of change: Recent advances, unanswered questions, future
directions (pp. 243–259). Washington, DC: American Psycho-
logical Association.
Groesz, L. M., Levine, M. P., & Murnen, S. K. (2002). The effect of
experimental presentation of thin media images on body
satisfaction: A meta-analytic review. International Journal of
Eating Disorders, 31, 1–16. doi:10.1002/eat.10005.
Hargreaves, D. A., & Tiggemann, M. (2004). Idealized media images
and adolescent body image: ‘‘Comparing’’ boys and girls. Body
Image, 1, 351–361. doi:10.1016/j.bodyim.2004.10.002.
Hayes, A. F., & Cai, L. (2007). Using heteroskedasticity-consistent
standard error estimators in OLS regression: An introduction and
software implementation. Behavior Research Methods, 39,
709–722. doi:10.3758/BF03192961.
Herbozo, S., & Thompson, J. K. (2006). Appearance-related
commentary, body image, and self-esteem: Does the distress
associated with the commentary matter? Body Image, 3,
255–262. doi:10.1016/j.bodyim.2006.04.001.
Hofstede, G. (1998). Masculinity/femininity as a dimension of
culture. In G. Hofstede (Ed.), Masculinity and femininity: The
taboo dimensions of national cultures (pp. 3–28). Thousand
Oaks, CA: Sage.
Jacobi, L., & Cash, T. F. (1994). In pursuit of the perfect appearance:
Discrepancies among self-ideal percepts of multiple physical
attributes. Journal of Applied Social Psychology, 24, 379–396.
doi:10.1111/j.1559-1816.1994.tb00588.x.
Jones, D. C., Vigfusdottir, T. H., & Lee, Y. (2004). Body image and
the appearance culture among adolescent girls and boys. Journal
of Adolescent Research, 19, 323–339. doi:10.1177/
0743558403258847.
Keery, H., Van den Berg, P., & Thompson, J. K. (2004). An
evaluation of the tripartite influence model of body dissatisfac-
tion and eating disturbance with adolescent girls. Body Image, 1,
237–251. doi:10.1016/j.bodyim.2004.03.001.
Lenhart, A., & Madden, M. (2007). Social networking websites and
teens. Washington, D.C.: Pew Internet & American Life Project.
Retrieved from http://www.pewinternet.org/Reports/2007/
Social-Networking-Websites-and-Teens.aspx.
Lenhart, A., Purcell, K., Smith, A., & Zickuhr, K. (2010). Social
media and mobile internet use among teens and young adults.




Little, T. D., Cunningham, W. A., Shahar, G., & Widaman, K. F.
(2002). To parcel or not to parcel: Exploring the question,
weighing the merits. Structural Equation Modeling, 9, 151–173.
doi:10.1207/S15328007SEM0902_1.
Manago, A. M., Graham, M. B., Greenfield, P. M., & Salimkhan, G.
(2008). Self-presentation and gender on MySpace. Journal of
Applied Developmental Psychology, 29, 446–458. doi:10.1016/j.
appdev.2008.07.001.
Markey, C. N. (2010). Invited commentary: Why body image is
important to adolescent development. Journal of Youth and
Adolescence, 39, 1387–1391. doi:10.1007/s10964-010-9510-0.
McCabe, M., & Ricciardelli, L. (2001). Parent, peer and media
influences on body image and strategies to both increase and
decrease body size among adolescent boys and girls. Adoles-
cence, 36, 225–240. Article retrieved from http://dro.deakin.edu.
au/eserv/DU:30001199/mccabe-parentpeer-2001.pdf.
McCabe, M. P., Ricciardelli, L. A., & Ridge, D. (2006). ‘‘Who thinks
I need a perfect body?’’ Perceptions and internal dialogue among
adolescents about their bodies. Sex Roles, 55, 409–419. doi:10.
1007/s11199-006-9093-0.
Meier, E. P., & Gray, J. (2013). Facebook photo activity associated
with body image disturbance in adolescent girls. Cyberpsy-
chology, Behavior, and Social Networking,. doi:10.1089/cyber.
2013.0305.
Menzel, J. E., Schaefer, L. M., Burke, N. L., Mayhew, L. L., Brannick,
M. T., & Thompson, J. K. (2010). Appearance-related teasing,
body dissatisfaction, and disordered eating:Ameta-analysis.Body
Image, 7, 261–270. doi:10.1016/j.bodyim.2010.05.004.
Mijn Kind Online (2009). Krabbels en respect plz. Hyves en kinderen.
Retrieved from http://www.mijnkindonline.nl/uploads/Krab
bels%20en%20Respect%20plz%20_-%29.pdf.
Neumark-Sztainer, D., Falkner, N., Story, M., Perry, C., Hannan, P.
J., & Mulert, S. (2002). Weight-teasing among adolescents:
Correlations with weight status and disordered eating behaviors.
International Journal of Obesity, 26, 123–131. doi:10.1038/sj/
ijo/0801853.
Newcom Research & Consultancy (2012). Social media gebruik in
Nederland 2012. Retrieved from http://www.slideshare.net/new
comresearch/newcom-research-consultancy-gebruik-social-media-
nl-mei-2012.
Newson, R. (2002). Parameters behind ‘‘nonparametric’’ statistics:
Kendall’s tau, Somers’ D and median differences. Stata Journal,
J Youth Adolescence (2016) 45:211–224 223
123
2, 45–64. Retrieved from http://ageconsearch.umn.edu/bit
stream/115950/2/sjart_st0007.pdf.
Nikken, P., & de Graaf, H. (2013). Reciprocal relationships between
friends’ and parental mediation of adolescents’ media use and
their sexual attitudes and behavior. Journal of Youth and
Adolescence, 42, 1696–1707. doi:10.1007/s10964-012-9873-5.
O’Dea, J. A., & Caputi, P. (2001). Association between socioeco-
nomic status, weight, age and gender, and the body image and
weight control practices of 6- to 19-year-old children and
adolescents. Health Education Research, 16, 521–532. doi:10.
1093/her/16.5.521.
O’Keeffe, G. S., & Clarke-Pearson, K. (2011). The impact of social
media on children, adolescents, and families. Pediatrics, 127,
800–804. doi:10.1542/peds.2011-0054.
Pempek, T. A., Yermolayeva, Y. A., & Calvert, S. L. (2009). College
students’ social networking experiences on Facebook. Journal of
Applied Developmental Psychology, 30, 227–238. doi:10.1016/j.
appdev.2008.12.010.
Ricciardelli, L. A., & McCabe, M. P. (2004). A biopsychosocial
model of disordered eating and the pursuit of muscularity in
adolescent boys. Psychological Bulletin, 130, 179–205. doi:10.
1037/0033-2909.130.2.179.
Ringrose, J. (2011). Are you sexy, flirty or a slut? Exploring
‘‘sexualization’’ and how teen girls perform/negotiate digital
sexual identity on social networking sites. In R. Gill & C. Scharff
(Eds.), New femininities: Postfeminism, neoliberalism and
subjectivity (pp. 99–116). London: Palgrave.
Seidman, G., & Miller, O. S. (2013). Effects of gender and physical
attractiveness on visual attention to facebook profiles. Cyberpsy-
chology, Behavior and Social Networking, 16, 20–24. doi:10.
1089/cyber.2012.0305.
Shroff, H., & Thompson, J. K. (2006). The tripartite influence model
of body image and eating disturbance: A replication with
adolescent girls. Body Image, 3, 17–23. doi:10.1016/j.bodyim.
2005.10.004.
Siibak, A. (2009). Constructing the self through the photo selection -
visual impression management on social networking websites.
Cyberpsychology: Journal of Psychosocial Research onCyberspace,
3, 1–9. Retrieved from http://cyberpsychology.eu/view.php?cislo
clanku=2009061501&article=1.
SPOT (2012). Tijdbestedingsonderzoek 2012. Retrieved from SPOT
website: http://www.spot.nl/docs/tijdsbestedingsonderzoek-2012/
boekje-alles-over-tijd-2012.pdf?sfvrsn=0.
Stanford, J. N., & McCabe, M. P. (2005). Sociocultural influences on
adolescent boys’ body image and body change strategies. Body
Image, 2, 105–113. doi:10.1016/j.bodyim.2005.03.002.
Stice, E., Spangler, D., & Agras, W. S. (2001). Exposure to media-
portrayed thin-ideal images adversely affects vulnerable girls: A
longitudinal experiment. Journal of Social and Clinical Psy-
chology, 20, 270–288. doi:10.1521/jscp.20.3.270.22309.
Swami, V., Frederick, D. A., Aavik, T., Alcalay, L., Allik, J.,
Anderson, D., & Shashidharan, S. (2010). The attractive female
body weight and female body dissatisfaction in 26 countries
across 10 world regions: Results of the International Body
Project I. Personality and Social Psychology Bulletin, 36,
309–325. doi:10.1177/0146167209359702.
Thompson, J. K., Heinberg, L. J., Altabe, M., & Tantleff-Dunn, S.
(Eds.) (1999a). Appearance-related feedback. Exacting beauty:
Theory, assessment and treatment of body image disturbance
(pp. 151–174). Washington, DC: American Psychological
Association. doi:10.1037/10312-005.
Thompson, J. K., Heinberg, L. J., Altabe, M., & Tantleff-Dunn, S.
(1999b). Exacting beauty: Theory, assessment, and treatment of
body image disturbance. Washington, DC: American Psycho-
logical Association.
Tiggemann, M., & Miller, J. (2010). The internet and adolescent girls’
weight satisfaction and drive for thinness. Sex Roles, 63, 79–90.
doi:10.1007/s11199-010-9789-z.
Tiggemann, M., & Slater, A. (2013). NetGirls: The internet,
Facebook, and body image concern in adolescent girls. Interna-
tional Journal of Eating Disorders, 46, 630–633. doi:10.1002/
eat.22141.
Tsitsika, A. K., Tzavela, E. C., Janikian, M., O´lafsson, K., Iordache,
A., Schoenmakers, T. M., & Richardson, C. (2014). Online
social networking in adolescence: Patterns of use in six
European countries and links with psychosocial functioning.
Journal of Adolescent Health, 55, 141–147. doi:10.1016/j.
jadohealth.2013.11.010.
Valkenburg, P. M., Peter, J., & Schouten, A. P. (2006). Friend
networking sites and their relationship to adolescents’ well-being
and social self-esteem. Cyberpsychology & Behavior, 9,
584–590. doi:10.1089/cpb.2006.9.584.
Wang, S. S., Moon, S. I., Kwon, K. H., Evans, C. A., & Stefanone, M.
A. (2010). Face off: Implications of visual cues on initiating
friendship on Facebook. Computers in Human Behavior, 26,
226–234. doi:10.1016/j.chb.2009.10.001.
Wilksch, S., & Wade, T. D. (2010). Reduction of shape and weight
concern in adolescents: A 30-month controlled evaluation of a
media literacy program. Journal of the American Academy of
Child and Adolescent Psychiatry, 48, 652–661. doi:10.1097/
CHI.0b013e3181a1f559.
Woertman, L., & van den Brink, F. (2008). Tevreden met het uiterlijk,
maar de perfectie lokt. Psychologie & Gezondheid, 36, 262–271.
doi:10.1007/bf03077514.
Yamamiya, Y., Cash, T. F., Melnyk, S. E., Posavac, H. D., &
Posavac, S. S. (2005). Women’s exposure to thin-and-beautiful
media images: Body image effects of media-ideal internalization
and impact-reduction interventions. Body Image, 2, 74–80.
doi:10.1016/j.bodyim.2004.11.001.
Dian de Vries is postdoctoral researcher at the Amsterdam School of
Communication Research (ASCoR). She studies the effects of social
media on adolescents’ and young adults’ psychosocial well-being,
with a special interest in online self-presentation, body image, self-
esteem, and individual differences.
Jochen Peter is full professor and director of the Amsterdam School
of Communication Research, ASCoR, at the University of Amster-
dam. His research focuses on the consequences of adolescents’ media
use for their sexual socialization and psychosocial development.
Specifically, he investigates the effects of teenagers’ use of online
sexually explicit material on their sexual attitudes and behaviors.
Hanneke de Graaf is senior researcher at Rutgers WPF, the Dutch
Expertise Centre on Sexuality, Utrecht, The Netherlands. She
received her doctorate in Social Sciences from Utrecht University
with a dissertation on parenting and adolescents’ sexual health. Her
major research interests include sexual development of children and
adolescents and the influence of parenting and mainstream media.
Peter Nikken is professor at the Erasmus University Rotterdam,
School of History, Culture and Communication, and affiliated to the
Netherlands Youth Institute and the Pedagogy department of Win-
desheim University for Applied Science. His research interests
include media-literacy and media-education, the beneficial and
negative effects of media on children and adolescents, and the
mediating role of parents and other co-educators.
224 J Youth Adolescence (2016) 45:211–224
123
